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SCOPE OF CLAIMS 



1. A semiconductor device comprising a plurality of 
semiconductor elements, each being provided with a source 
region having a source terri^nal and^a-^rain region having 
a drain terminal in a wellytormed £xi a semiconductor 



mal \ f abrg 



ated on a channel 
region and drain 
erein : 
ents is electrically 



layer, and a gate terrru: 
region, formed betweeiy said sp)drcje 
region, through a gate/ insulat 

each of said semiconductor el^ 
separated from the others; and 

said well in each of said semiconductor elements is 
provided with a substrate terminal through a contact hole 
formed therein at a region other than said^ source region 
and drain region. 




2. The semiconductor device 7 of Claim 1, wherein 

/ 

operating characteristics aref changed by adjusting 



impurity concentration in said channel region and levels 
of a high voltage and a low/voltage applied to said gate 
terminal and substrate terminal. 




3. The semiconductor device of Claim 1, wherein said 
semiconductor layer/ in each of said semiconductor 
elements is electrically separated from each other by 




-46- 

means of an oj^ide film. 

4 . A semiconductor device comprising a plurality of 
semiconductor elements, each being provided with a source 
region having a source terminal and a drain region having 
a drain terminal in a well formed in a semiconductor 
7"* 9 layer, and a gate terminal fabricated on a channel 
region, formed between said source region and drain 
region, through a gate insulating film, wherein: 

each of said semiconductor elements is electrically 
separated from the others; 

said semiconductor layer is composed of a shallow 
well region, a heavily doped region for reducing 
resistance of said shallow well region, and a deep well 
region, which are sequentially layered in a vertical 
direction; and 

said semiconductor layer is provided with a 
substrate terminal through a contact hole at a region 
other than said source region and drain region. 



5. The semiconductor device of Claim 4, wherein: 
each of said semiconductor elements is electrically 

separated from the others by means of a separation 

region; and 

a depth of said separation region is set at least as 
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large as a sum of a depth of said shallow well region and 
a width of a depletion layer formed at a junction of said 
shallow well region and deep well region. 



6. The semiconductor device of Claim 1, wherein: 
each of said semiconductor elements is composed of 
a pair of a P-type semiconductor element and an N-type 
semiconductor element ; 



JO 



lied to, 



a high potential 
said P-type semiconductor element 
supplied to a Source te 
semiconductor elem 

gate terminals 



a source terminal of 
nd a low potential is 
Lai of ^ said N-type 



lit ; 



d P-typ>e semiconductor element 



and N-type semiconductor element iare connected to each 
other, thereby to form a first inpVt terminal; 

substrate terminals of said P-^:ype semiconductor 
element and N-type semiconductor elemerif are connected to 
each other, thereby to form a second injkit terminal; and 

drain terminals of said P-type semiconductor element 
and N-type semiconductor element are connected to each 
other, thereby to form an output terminal . 



7. The semiconductor device of Claim 4, wherein: 
each of said semiconductor elements is composed of 
a pair of a P-type semiconductor element and an N-type 
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semiconductor element ; 

a high potential is supplied to a source terminal of 
said P-type semiconductor element and a low potential is 
supplied to a source terminal of said N-type 
semiconductor element ; 

gate terminals of said P-type semiconductor element 
and N-type semiconductor element are connected to each 
other, thereby to form a first input terminal; 

substrate terminals of said P-type semiconductor 
element and N-type semiconductor element are connected to 
each other, thereby to form a second input terminal; and 

drain terminals of said P-type semiconductor element 
and N-type semiconductor element are connected to each 
other, thereby to form an output terminal. 

/ 

8. The semiconductor device/of Claim 6, wherein each 
qf said P-type semiconductor element and N-type 
'semiconductor element is arranged in such a manner that 

i / 

a threshold voltage becomes higher than said high 
potential when said second input terminal is supplied 
with said low potential/ and lower than said high 
potential and higher thaxi said low potential when said 
second input terminal/ is supplied with said high 
potential . 



• 
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9. The semiconductor device of Claim 7, wherein each 
of said P-type semiconductor element and N-type 
semiconductor element is arranged in such a manner that 
a threshold voltage becomes higher than said high 
potential when said second input terminal is supplied 
with said low potential, and lower than said high 
potential and higher than said low potential when said 
second input terminal is supplied with said high 
potential , 



10. The semiconductor device of Claim 1, wherein: 
each of said ^semiconductor elements is composed of 

a pair of a P-type semiconductor element and an N-type 

semiconductor element ; 



a high potential is 
said P-type semiconductoi/e\ement 
supplied to a source t^jrmi/na 
semiconductor elemen 

a gate terminal pf said P- 
and a substrate termina 



a source terminal of 
a|nd a low potential is 
of said N-type 



il of said \N 



yp^ semiconductor element 
type semiconductor 



element are connected to each other\ thereby to form a 
first input terminal ; 

a gate terminal of said N-type semiconductor element 
and a substrate terminal of said P-type \semiconductor 
element are connected to each other, therebV to form a 
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second input terminal ;\and_ 

drain terminals of/ P-type semiconductor element 

and N-type semiconductor Element are connected to each 
other, thereby to form an output terminal. 



11. The semiconductor device of Clam 4, wherein: 

each of said semiconductor elements is composed of 
a pair of a P-type semiconductor element and an N-type 
semiconductor element ; 

a high potential is supplied to a source terminal of 
said P-type semiconductor element and a low potential is 
supplied to a source terminal of said N-type 
semiconductor element ; 

a gate terminal of said P-type semiconductor element 
and a substrate terminal of said N-type semiconductor 
element are connected to each other, thereby to form a 
first input terminal; 

a gate terminal of said N-type semiconductor element 
and a substrate terminal of said P-type semiconductor 
element are connected to each other, thereby to form a 
second input terminal; and 

drain terminals of said P-type semiconductor element 
and N-type semiconductor element are connected to each 
other, thereby to form an output terminal. 
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12. The semiconductor device &f Claim 10, wherein: 
said P-type semiconductor element is arranged in 

such a manner that a threshold Voltage becomes higher 
than said high potential when said second input terminal 
is supplied with said low potential , and lower than said 
high potential and higher than|said low potential when 
said second input terminal is[/ supplied with said high 
potential; and 

said N-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes higher 
than said high potential when said first input terminal 
is supplied with said low potential, and lower than said 
high potential and higher nflian said low potential when 
said first input terminal // is supplied with said high 
potential. u 

13. The semiconductor device of Claim 11, wherein: 
said P-type semiconductor element is arranged in 

such a manner that a threshold voltage becomes higher 
than said high potential when said second input terminal 
is supplied with said low potential, and lower than said 
high potential and higher than said low potential when 
said second input terminal is supplied with said high 
potential; and 

said N-type semiconductor element is arranged in 
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such a manner that a threshold voltage becomes higher 
than said high potential when said first input terminal 
is supplied with said low potential, and lower than said 
high potential and higher than said low potential when 
said first input terminal is supplied with said high 
potential . 

14. The semiconductor device^of Claim 6, wherein 
each of said P-type semiconductor element and N-type 
femiconductor element is arranged in such a manner that 



a threshold voltage becomes higher than said low 

/ 

potential and lower than said high potential when said 

second input terminal is supplied with said low 

potential, and lower than said low potential when said 



j. 1 . 

terminal n 



second input t^exminal is supplied with said high 
potential . 



15. The semiconductor device of Claim 7, wherein 
each of said P-type semiconductor element and N-type 
semiconductor element is arranged in such a manner that 
a threshold voltage becomes higher than said low 
potential and lower than said high potential when said 
second input terminal is supplied with said low 
potential, and lower than said low potential when said 
second input terminal is supplied with said high 
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potential . 



3f Claim 10, 



16. The semiconductor device of Claim 10, wherein: 
said P-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes lower than 
said low potential when said second input terminal is 
supplied with said high potential, and lower than said 
high potential and higher thai/ said low potential when 
said second input terminal Js supplied with said low 
potential; and 

said N-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes lower than 
said low potential when/ said first input terminal is 
supplied with said hig^/ potent ial , and lower than said 
high potential and higher than said low potential when 

// 

said first input terminal is supplied with said low 
potential . 



17. The semiconductor device of Claim 11, wherein: 
said P-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes lower than 
said low potential when said second input terminal is 
supplied with said high potential, and lower than said 
high potential and higher than said low potential when 
said second input terminal is supplied with said low 



• 
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potential; and 

said N-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes lower than 
said low potential when said first input terminal is 
supplied with said high potential, and lower than said 
high potential and higher than said low potential when 
said first input terminal is supplied with said low 
potential . 



3 18. The semiconductor device of Claim 1, wherein: 

? each of said\ semiconductor elements is composed of 

1 a pair of a P- typeXsemiconductor element and an N-type 

semiconductor element^ 
J a drain terminal\ of s&Lci N-type semiconductor 

} element is supplied wi^rT a high potential and a drain 

J terminal of said P-type semiconductor element is supplied 

j' 1^ with a low potent: 

gate terminals of said PXtype >emicrt5n3uctor element 
and N-type semiopnductorx'elemeVit are connected to each 
other, thereby to form a first iVput terminal; 

substrate terminals of saick P-type semiconductor 
element and N-type semiconductor element are connected to 
each other, thereby to form a second Vnput terminal; and 
source terminals of said P-type semiconductor 
element and N-type semiconductor element are connected to 
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each other, thereby to E<5Vrrf an output terminal. 




19. The semiconductor device of Claim 4, wherein: 

each of said semiconductor elements is composed of 
a pair of a P-type semiconductor element and an N-type 
semiconductor element; 

a drain terminal of said N-type semiconductor 
element is supplied with a high potential and a drain 
terminal of said P-type semiconductor element is supplied 
with a low potential; 

gate terminals of said P-type semiconductor element 
and N-type semiconductor element are connected to each 
other, thereby to form a first input terminal; 

substrate terminals of said P-type semiconductor 
element and N-type semiconductor element are connected to 
each other, thereby to form a second input terminal; and 

source terminals of said P-type semiconductor 
element and N-type semiconductor element are connected to 
each other, thereby to form an output terminal. 



/ 

20. The semiconductor device of Claim 18, wherein 
(each of said P-type semiconductor element and N-type 




I semiconductor element is arranged in such a manner that 
f / !j a threshold voltage bepomes higher than said high 
potential when said second input terminal is supplied 
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with said low potential, and^ lower than said high 
potential and higher than sa^id low potential when said 

. y 

second input terminal ^is supplied with said high 
potential . 

21. The semiconductor device of Claim 19, wherein 
each of said P-type semiconductor element and N-type 
semiconductor element is arranged in such a manner that 
a threshold voltage becomes higher than said high 
potential when said second input terminal is supplied 
with said low potential, and lower than said high 
potential and higher than said low potential when said 
second input terminal is supplied with said high 
potential . 



22. The semiconductor device of Claim 1, wherein: 

each of said semiconductor elements is composed of 
a P-type semiconductor el^flfte^it and an N-type 
semiconductor element; /I 

a high potential Ls suppMe4/to a drain terminal of 
said N-type semiconductor elepfeAt and a low potential is 
supplied to a drain perming! of sa^d^-tTyP e semiconductor 
element; \ 

a gate terminal of said N-type semiconductor element 
and a substrate terminal of said P-type semiconductor 
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element are connected to each other, thereby to form a 
first input terminal; \. 

a gate terminal of saW^P- typ£ semiconductor element 
and a substrate termirafkl oXxSa/d N-type semiconductor 
element are connected! to each Mche^^ thereby to form a 
second input terminal; and \ 
UZl<e£> ^drainj terminals of said P- type semiconductor element 

and N-type semiconductor element are \xmnected to each 
other, thereby to form an output terminal^ 



23. The semiconductor device of Claim 4, wherein: 
each of said semiconductor elements is composed of 

a P- type semiconductor element and an N-type 

semiconductor element ; 

a high potential is supplied to a drain terminal of 

said N-type semiconductor element and a low potential is 

supplied to a drain terminal of said P-type semiconductor 

element ; 

a gate terminal of said N-type semiconductor element 
and a substrate terminal of said P-type semiconductor 
element are connected to each other, thereby to form a 
first input terminal; 

a gate terminal of said P-type semiconductor element 
and a substrate terminal of said N-type semiconductor 
element are connected to each other, thereby to form a 
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second input terminal; and 

drain terminals of said P-type semiconductor element 
and N-type semiconductor element are connected to each 
other, thereby to form an output terminal. 



24. The semiconductor devicefof Claim 22, wherein: 

said P-type semiconductor element is arranged in 

/ 

such a manner that a threshold' voltage becomes higher 
than said high potential when /said first input terminal 

if is supplied with said low potential, and lower than said 

/' 

^ high potential and higher than said low potential when 

$1 said first input terminal /is supplied with said high 

/ 

potential; and jj 

said N-type semiconductor element is arranged in 
such a manner that a threshold voltaqe becomes hiqher 

/ 

than said high potential when said second input terminal 




is supplied with said^flow potential, and lower than said 
high potential and h4gher than said low potential when 



said second input terminal is supplied with said high 
potential . 

25. The semiconductor device of Claim 23, wherein: 
said P-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes higher 
than said high potential when said first input terminal 
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is supplied with said low potential, and lower than said 
high potential and higher than said low potential when 
said first input terminal is supplied with said high 
potential; and 

said N-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes higher 
than said high potential when said second input terminal 
is supplied with said low potential, and lower than said 
high potential and higher than said low potential when 
said second input terminal is supplied with said high 
potential . 

/ 

26. The semiconductor device of Claim 18, wherein 
ich of said P-type semiconductor element and N-type 



semiconductor element is arranged in such a manner that 

/ 

a threshold voltage becomes higher than said low 



,20w-t, potential and lower than said high potential when said 

2m) . n 

second input terminal supplied with said low 

potential, and lower than said low potential when said 

second input terminal/ is supplied with said high 
potential . 



27. The semiconductor device of Claim 19, wherein 
each of said P-type semiconductor element and N-type 
semiconductor element is arranged in such a manner that 
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a threshold voltage becomes higher than said low 
potential and lower than said high potential when said 
second input terminal is supplied with said low 
potential, and lower than said low potential when said 
second input terminal is supplied with said high 
potential . 

28. The semiconductor device of/ciaim 22, wherein: 
said P-type semiconductor eminent is arranged in 
/such a manner that a threshold ventage becomes lower than 



/ said low potential when said first input terminal is 
supplied with said high portent ial, and lower than said 
/ high potential and higher/ than said low potential when 

/ 

said first input terminal is supplied with said low 




potential; and 

said N-type semiconductor element is arranged in 
such a manner thaty^a threshold voltage becomes lower than 
said low potenti/al when said second input terminal is 
supplied with^aid high potential, and lower than said 
high potential and higher than said low potential when 
said second input terminal is supplied with said low 
potential. 



29. The semiconductor device of Claim 23, wherein: 
said P-type semiconductor element is arranged in 
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such a manner that a threshold voltage becomes lower than 
said low potential when said first input terminal is 
supplied with said high potential, and lower than said 
high potential and higher than said low potential when 
said first input terminal is supplied with said low 
potential; and 

said N-type semiconductor element is arranged in 
such a manner that a threshold voltage becomes lower than 
said low potential when said second input terminal is 
supplied with said high potential and lower than said 
high potential and higher than said low potential when 
said second input terminal is supplied with said low 
potential . 



£n 30. A semiconductor device comprising: 

Q a semiconductor substrate; 

a background insulating film formed over said 
semiconductor substrate; 

a semiconductor layer of P- or N-type which is 
^ tf. formed over said background insulating film and made into 

a first electrode, each element in said semiconductor 
layer being separated from an adjacent element by means 
of an insulating separation region which encircles each 
element ; 

a source region and a drain region which are formed 



in said semiconductor layer and made into a second 
electrode and a third electrode, respectively, a 
conduction type of each being opposite to a conduction 
type of said semiconductor layer; 

a channel region formed between said source region 
and drain region; 

a gate insulating film formed over said channel 
region; and 

a gate electrode formed as a fourth electrode on 
said gate insulating film, 

said semiconductor device being characterized in 
that said semiconductor layer is separated by means of 
said separation region, and a contact hole is formed 
through said each semiconductor layer separated by means 
of said separation region, at a region other than said 
source region and drain region. 

31. A semiconductor device comprising: 
a semiconductor substrate; 

a deep well region of P- or N-type formed in said 
semiconductor substrate ; 

a shallow well region which is formed over said deep 
well region and made into a first electrode, a conduction 
type of said shallow well region being opposite to a 
conduction type of said deep well region; 
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a source region and a drain region of P- or N-type 
which are formed in said shallow well region and made 
into a second electrode and a third electrode, 
respectively; 

a channel region formed between said source region 
and drain region; 

a gate insulating film formed over said channel 
region; and 

a gate electrode formed as a fourth electrode on 
said gate insulating film, 

said semiconductor device being characterized in 

that : 

at least said shallow well region in each element is 
electrically separated from the shallow well region in an 
adjacent element by means of a separation region; and 

a contact hole is provided to said shallow well 
region in each element separated from the shallow well 
region in the adjacent element by means of said 
separation region, at a region other than said source 
region and drain region. 

32, The semiconductor device of Claim 30 or 31, 
wherein : 

the elements having opposite conduction types are 
paired off; 
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a source of a P-type semiconductor element is fixed 
at a high potential and a source of an N-type 
semiconductor element is fixed at a low potential ; 

gates of both said P-type semiconductor element and 
N-type semiconductor element form a first input terminal; 

said contact holes in both said P-type semiconductor 
element and N-type semiconductor element form a second 
input terminal ; and 

drains of both said P-type semiconductor element and 
N-type semiconductor element form an output terminal. 

33. The semiconductor device of Claim 30 or 31, 
wherein : 

the elements having opposite conduction types are 
paired off ; 

a source of a P-type semiconductor element is fixed 
at a high potential and a source of an N-type 
semiconductor element is fixed at a low potential; 

a gate of said P-type semiconductor element and said 
contact hole in said N-type semiconductor element form a 
first input terminal; 

both a gate of said N-type semiconductor element and 
said contact hole in said P-type semiconductor element 
form a second input terminal; 

drains of both said P-type semiconductor element and 
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N-type semiconductor element form an output terminal. 

34. The semiconductor element of Claim 30 or 31, 
wherein : 

the elements having opposite conduction types are 
paired off; 

a drain of an N-type semiconductor element is fixed 
at a high potential and a drain of a P-type semiconductor 
element is fixed at a low potential; 

gates of both said N-type semiconductor element and 
P-type semiconductor element form a first input terminal; 

said contact holes in both said N-type semiconductor 
element and P-type semiconductor element form a second 
input terminal; and 

sources of both said N-type semiconductor element 
and P-type semiconductor element form an output terminal. 

35. The semiconductor element of Claim 30 or 31, 
wherein : 

the elements having opposite conduction types are 
paired off; 

a drain of an N-type semiconductor element is fixed 
at a high potential and a drain of a P-type semiconductor 
element is fixed at a low potential; 

both a gate of said N-type semiconductor element 
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and said contact hole in said P-type semiconductor 
element form a first input terminal; 

both a gate of said P-type semiconductor element and 
said contact hole in said N-type semiconductor element 
form a second input terminal; and 

drains of both said P-type semiconductor element and 
N-type semiconductor element form an output terminal. 

36. A method of driving the semiconductor device in 
any of Claims 3 0 through 3 5 characterized in that said 
gate and said contact hole form separate input terminals, 
into which different input signals synchronized to each 
other are inputted respectively. 



